The general relationship between treatment and response is illustrated with reference to the response of elderly people to rehabilitation treatment after a hearing aid has been prescribed. The evidence of the effects of treatment is reviewed and a tentative empirical relationship is proposed between treatment input (therapist time) and effect (hours of use of the hearing aids). This illustrates a rapid improvement in the effect of treatment for up to about one hour of therapist time but very little improvement with increasing input thereafter. The resource implications are discussed and it is concluded that an input of an average of one hour of follow-up would be a very worthwhile investment and should be a priority for expenditure by health authorities.
Economists have suggested that it is essential to establish the relationship between input and output in the health services in order to create efficient services. 1-3 Some clinicians have also been persuaded of this need.44 If resources (staff, building, equipment, aids, drugs, etc.) are not to be used in treating diseases, and other conditions, beyond the point where there is any gain in benefit, it is essential to establish such relationships.
Treatment of many conditions involves knowledge or assumptions about the way people will respond. The process of diagnosis is concerned with placing a person in a category that enables the practitioner to decide which relatively standard treatment, if any, should be used. Treatment is based on the expectation of a given response, or a response within defined bounds. Underlying this expectation is knowledge or assumption about response, based on real or hypothetical treatment response functions (Fig. 1) . Drug-dosage response curves are one typical family of functions on which treatments are based.7 These are production functions of a sort,-where the dosage is the resource or input and the response (reduction in symptoms, say) is the output. An example pertinent to the habilitation or rehabilitation treatment procedures is the learning curve.' This is normally conceptualised as a time-dependent function, but it can be converted to a resource-dependent function by substituting input of instruction or instructor time for learning time.
For the purposes of this paper the important feature of the two examples is that there will always 65 Response (output) Treatment level of intensity (input) Fig. 1 Hypothetical treatment response functions.
be a plateau of performance after some given level of input (for example, A on Fig. 1 ). In addition, the response can be considered as that of the average or typical response to treatment of a group of individuals, which is, it has been argued, the basis of much medical practice-that is, treatment is usually standard according to diagnosis and is related to expected standard response. In this paper an attempt will be made to derive this sort of function for the typical elderly adult patient with impaired hearing in relation to rehabilitation treatment after a hearing aid has been prescribed. The monetary value of such treatment will also be discussed. The patient is aged 60 or over with a gradual onset sensorineural (s/n) hearing loss, or mixed s/n and conductive loss between 30 (Fig. 2) . The improvements are not as dramatic for higher levels of input. Naturally these results are very tentative because they involve many assumptions about results from different studies.
Follow-up services generally attempt to help a person to fit the earmould and aid to his ear, to Treatment of elderly adults with impaired hearing: resources, outcome, and efficiency become competent in the basic care of the aid (changing the battery, keeping the aid clean, and so on) and in the hearing tactics for using the aid. The skills involved in the first two are basically mechanical but the latter involves teaching new social skills. These skills are concerned not only with the behaviour of the person with impaired hearing but also with the behaviour of others (for example, their faces should be well lighted, they should speak more slowly, etc.). These skills are thus substantially more complex than the fitting and care skills. Consequently it is more difficult to test whether people have acquired these social skills than to test their ability in mechanical skills. In addition, the mechanical skills need to be acquired before the social skills can be practised. Experience in experimental programmes indicates that acquisition of the mechanical skills is essential for effective use of hearing aids.2 Where no follow-up service is provided, difficulty with .fitting the earmould is the most common problem found.14-15 24 Tasks involved in caring for the aid are also commonly misunderstood. The implication of Fig. 2 is that patients will achieve the largest part of an improvement in the use of their aids with an average of between half an hour and two hours of follow-up. An average of one hour will probably be adequate, but some will need more, some less. For the National Health Service this implies a modest increase in input of manpower overall above the current level. For This can be regarded as a minimum gross benefit.
The benefits of the aid derive from its effects on the individual's ability to communicate and hence on the quality of his life. Exact monetary values cannot easily be derived for these benefits. As part of an evaluation of rehabilitation services22 people were asked what value they put on the benefit of their hearing aids. Some said 'priceless' or 'you can't measure it in money terms'; however, nearly all of them (38 out of 42) did indicate a value of the aids, ranging from £10 to £400. The average was about £75. For the 75 people who would use their aids as a result of the rehabilitation programme, this figure would give a benefit of £5625 at our hypothetical centre. This must be regarded as less than the maximum because a rehabilitation programme would also encourage greater use of hearing aids overall. More than 60 000 aids are prescribed each year to new patients in England and Wales. If each patient received one hour of follow-up the additional resources required would be equivalent to 35 full-time posts at £5000 per annum gross, making a total cost of £175 000. About 9000 aids worth £25 would be 'saved', giving a gross benefit of £225 000 and a minimum net benefit, excluding benefits of increased use of hearing aids, of £50 000 per annum. If benefits of using the aid to the patients who would otherwise not use it are again taken as an average of £75, then the gross benefit would be £675 000, giving a net benefit of £500 000. These levels of return for the investment in rehabilitation services look very attractive, especially as the absolute level of increase in resources is low.
Conclusion
As the level of resources required to achieve near maximum response is relatively low, and the returns on this modest investment high, health authorities should give priority to providing a basic follow-up service for elderly users of hearing aids. It is essential that the service should concentrate on handling and care of the aids and that it should be backed up by effective teaching of these skills from the time when the hearing aid is first fitted.
The way in which follow-up service can be provided at any centre needs to be examined in the light of local circumstances. Some centres use volunteers, some professional staff. The crucial first stage is local commitment to provide the service.
